Selection of Materials For Digitization in Digital Museums by Wang, Nan
Nan Wang. Selection of Materials For digitization in Digital Museums. A Master’s 
paper for the M.S. in I.S. degree. August, 2003. 41 pages. Advisor: Gary 
Marchionini 
 
 
This study examines the criteria of material selection in digital museums. The 
literature review includes summarized general guidelines of decision making for 
digitization in recent years. However, there is no previous research of this topic 
found specifically for digital museums. Therefore, the investigator created an 
evaluation form and selected thirty art museum websites as the research objects for 
testing the application of these guidelines. The results show that those criteria that 
were used in digital libraries are not all applied in digital museums. It was also found 
that the digitization percentages of pictures and sculptures are much higher than the 
other material categories in art collection of the thirty museums. Another conclusion 
was drawn that the art pieces with higher popularity tend to be first and most 
digitized, regardless other factors.  
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Chapter I  Introduction 
 
1.1 Background 
With the increasing popularity of the Internet in various parts of the world, 
digital museums have become more and more popular. The quality of information 
visualization has been increasingly improved by the use of 3-D modeling and 
representations, combined with techniques to better incorporate effects of color, 
texture, and lightening.  
 
A digital museum is the logical extension and augmentation of physical 
museums in the electronic information society. In recent years, the development of 
the World Wide Web greatly accelerated the progress of digital museums. In late 
1994, there were only a couple of dozen museums with web sites. By February 1995, 
about 70 museums obtained web sites. The number had grown to around 130 by May 
that year. By the beginning of 1996, the number was over 200 already, which kept 
increasing exponentially during the year. The rapid rise in the popularity of the 
World Wide Web has led many people to predict that a mass audience will be online 
by the end of the decade, although the most recent statistics show that the growth 
rate in the web’s population is slowing down. Those museums should find 
themselves well-positioned when the mass audience arrives, if they have had time to 
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acclimatize to the environment, have captured an audience share, or are prepared to 
continue investing in the technological developments that are driving the web. 
 
Tomorrow’s museum visitors will be people in whose lives computers and 
multimedia have already played a prominent role – through schooling, recreation, 
and work experiences. This transformation will not mean that we lose what museums 
have to offer today, as physical sites conveying knowledge of heritage through the 
medium of material objects. It means that we will construct another dimension to the 
museum world – a digital dimension. 
 
Deanna Marcum, President of the Council on Library and Information 
Resources in the US once said that “The notion of a stand-alone digital library seems 
anathema to its intent.” Digitization is a process of separating information from 
physicality to network access through implication digital copying and digital 
distribution. With this digital conversion, cultural institutions become concerned 
about distributed resources and distributed users. As cultural institutions increasingly 
turn to the web to make retrospective resources accessible to a broader public, issues 
associated with the online file quality, utility, and delivery at the end users get raised. 
The preservation community must become involved in decision making at the point 
of material manipulation, scaling, compression, and other technical matters in order 
to safeguard the user’s rights to access digital information.  
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Because both the space on the Internet and the technology of digitization are 
not sufficient to put everything online, the selection of materials to be digitized has 
become more important in creating digital museums. It is time for information 
professionals to consider this issue in the whole digitization process. The goal of this 
paper is to promote discussions that will give some guidelines or guidance for the 
selection of materials for digitization in digital museums. 
 
1.2 Literature Review 
There are digitally converted materials everywhere today. Some projects are 
well designed and rich in information; others lack meaningful or usable content. 
Making worthwhile selection decisions means careful evaluation of the physical and 
scholarly nature of the materials, the intellectual property rights vested in them, and 
our ability to carry out a technically correct and cost-effective conversion project. In 
recent years, a number of research studies have been done and many criteria have 
been established for the initial decision of whether and what to digitize.  
 
A number of studies set up a series of guidelines for selection of materials for 
digitization. They can be summarized to eight main points as below: 
 
a. Selection for Preservation (Atkinson, 1986).  
Is the item or collection damaged or endangered? This is the essential 
question for preservation. Does it have sufficient enduring value to justify 
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preservation? Can a preservation copy successfully capture its content and support 
current and predicted future use, or are there factors like use of color, poor contrast, 
or missing pages that might make reformatting inappropriate? Does the cost of 
preservation fit the value of the item? Some researchers hold the opinion that these 
questions should first be answered before selecting materials for conversion. 
 
b. Selection for Digitization (Gertz, 1999).  
Preservation deals with materials that are endangered or already damaged. 
The basic purpose of preservation reformatting is to create as accurate as possible a 
reproduction of deteriorating originals on a long-lasting medium, and of course to 
record the existence of the object in international databases. Digital conversion deals 
with materials that are in demand, regardless of their condition. The basic purpose of 
digitization is to create reproductions that can be viewed by as many people as 
possible as easily as possible, and also to enhance those reproductions and the ability 
to search and manipulate them.  
 
c. Value of Content.  
Does the content of the materials justify the expenditure of effort and 
resources? All other selection guidelines focus on enduring value of content. Some 
museums speak very generally, while others seek to specify in some detail what 
materials are of particular value to them. For instance, consider general phrases like 
"unique combination of information sources" (Arizona State University Library, 
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1998) or "accurate, representative, insightful" (Smithsonian Institution Libraries, 
1997).  
 
d. Demands for the Materials.  
The level of current demand or possibility that materials will be of significant 
usage once they're digitized is of great concern for selection. Strong potential for an 
immediate audience can be predicted from various factors. Does the collection 
support current high priority activities? Is there an active but widely, perhaps 
internationally, dispersed audience that needs better access to the materials? A 
specialized collection is not necessarily a low-use, since a small but intense group of 
specialists can generate a great deal of activity. Moreover, do restrictions on the 
handling of fragile or valuable originals create a source of immediate demand? In 
general, “collection managers must always look at the local community and its 
needs” (Linda Matthews, 1996). Tamara Swora (1996) of Library of Congress also 
suggested that “in digital reformatting, we must learn to think first about defining the 
context as a product, considering how it will be disseminated and used, and then 
selecting materials for conversion…We must also shift our attention to access as the 
dominant objective. In many of our preservation reformatting programs, we may be 
required to move away from our traditional priority of selecting materials at risk 
because of their physical condition to materials where use is the decisive factor. 
Digital technology forces us to consider access before preservation…” 
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e. Intellectual Property Rights.  
Once we have established that the materials should be digitized, we must then 
determine if we have the legal right to make digital copies, and if not, whether we 
can get clearance from the holder of the copyright. Baulch (2000) created some 
copyright guidelines for small museums and art galleries who want to digitize 
images, which could also be of interest to larger institutions. The purpose of the 
guidelines is to supply information about copyright with a focus on helping to decide 
when copyright clearance is required, and also to offer suggestions on acquiring that 
clearance. 
 
Intellectual property issues become tougher as online versions join the mix, 
because they are widely accessible, not open only to scholarly purposes. To protect 
intellectual property from unauthorized use, some libraries limit access to 
institutional affiliates. Other institutions mount low-resolution images that are 
inappropriate for printing. Unfortunately, the resolution may also be too low for 
serious research use. The balance between protecting rights and broadening access 
must be carefully weighed before materials are selected. The Russian Hermitage 
Museum’s new Web site sets up a good example for using an invisible watermark on 
larger derivative images made available through the Web site. The watermark cannot 
be seen by a human observer, but can be extracted by a computer program, which 
provides evidence of Hermitage ownership (Mintzer, 2001). 
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f. Safe, Successful Scanning and the Necessary Infrastructure.  
Questions still remain concerned whether the materials can be captured 
adequately, whether digital versions can be made that will actually fulfill readers' 
needs, and whether digitization can be accomplished without causing damage to the 
originals (Gertz, 1999). These topics will be of bigger concern in details in the 
future, but they are also part of selection. An informed selection decision can only be 
made with a solid understanding of whether digital versions of adequate quality can 
in fact be made, stored, and distributed. Selectors must have some knowledge of 
what it takes to produce archival-quality resolution and color fidelity in digital 
images, especially coping with materials characterized by large size or fine detail and 
real-world limits on manipulation of very large file sizes.  
 
g. Cost.  
Besser and Yamashita (1998) studied the costs and benefits of the networked 
distribution of digital museum information for educational use, but many of the 
points would be applicable to other types of digital imaging projects. They focused 
on identifying, defining, and exploring the main costs in the digital network 
distribution of images and text, as experienced by the existing relationship between 
the seven cultural repositories and seven universities that make up the Museum 
Education Site License Project (MESL). The issue of whether the costs for these 
activities will decrease over time was also discussed. 
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h. Preservation of Digital Resources.  
Finally, there is an issue about preservation of the digital files that are 
produced. "Selection for preservation in digital form is not a one-time choice made 
near the end of an item's life, but rather an ongoing process intimately connected to 
the active use of the digital files" (Society of American Archivists, 1997). We are all 
depending on current investigations to tell us how to preserve digital resources. 
Undoubtedly, the digital collection of a digital museum is different from traditional 
museum collection. Digital collection is increasingly dynamic, complex, and multi-
medial nowadays. It is linked to other resources, and is dependent on rapidly 
changing computer hardware and software systems. These characteristics of digital 
materials make the work of preservation and protection more challenging and 
demanding of attention and resources. At the same time, traditional museums lack 
the technological infrastructure and expertise to address digital collection and 
management. Recent changes in law and contracts, which govern the digital 
intellectual property and uncertainty about the costs of digital preservation, add to 
the confusion over what to do about digital collection management. 
 
There are also some researchers suggesting that rather than giving detailed 
guidelines, general guidance will be more helpful and practical for preservation 
work. Anne Kenney, Associate Director of the Department of Preservation and 
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Conservation of Cornell University, is one of the representatives who think that 
“guidance can be developed easily to enable an institution to step through a process 
with the end result leading to the creation of their own specific set of guidelines” 
(1999).  This theory makes sense to the digitization professionals since in a world 
with different stakeholders and multiple perspectives it becomes difficult to create 
guidelines that can be applicable for all the circumstances. Institutional purposes 
vary from each other, so it seems not realistic to create hard and fast answers to 
standardize technical choices that can scale across all collections and all application 
objectives.  
 
The decision making for material selection should also depend on the 
strengths and weakness of approaches for collecting, organizing, and retrieving 
information about particular items or sets of items. Nobody can challenge the 
advantages of keeping digital collections for museums. First, the digital information 
is easy to create, copy, and disseminate. These actions are only basic functions of a 
computer and everyone who has a little computer knowledge can execute these 
actions. Second, the digital information is easy to organize and retrieve. For the 
collection developer, it is easy to organize the digital collection according to some 
metadata standard, such as Dublin Core. In addition, the digital files are easy to 
retrieve for both local computers and online environments. Third, the required space 
for storing digital collections is small. A hard disk with the capacity of storing 120 
GB files is only as big as a palm. However, there are also many weaknesses in digital 
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collection development and management. First, the whole collection is easy to 
destroy or damage, including the hardware and software. Second, it requires new 
skills and new expertise, which means museums have to either pay for new 
employees or pay for training. Third, the digital version of the collections could 
attract potential theft and intellectual property violation --- people will use the 
images and other collections as their own without any permission or 
acknowledgement. When the digitization is processed, all these potential dangers 
have to be taken into consideration. The imaging guidelines proposed by both the 
National Archives and the Library of Congress are similar in many ways, but differ 
in significant ways, based on conclusions experts at each of these institutions reached 
regarding their institutional missions, their collections, their users, and current 
technological constraints. In other words, there is no one right way to do things that 
are applicable in all circumstances. 
 
Therefore, Anne Kenney (1999) draws the conclusion that guidance can be 
developed to enable an institution to step through a process with the end result 
leading to the creation of their own specific set of guidelines. In addition, researchers 
should think about providing a model process for guidance to be used by institutions 
to develop guidelines for digitization material selection. 
 
In conclusion, huge masses of material deserve preservation and improved 
accessibility. Not all are well suited for digitization, and funds are limited. 
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Guidelines for selection from all the research studies above will help us decide 
intelligently what to preserve and what to digitize. However, these researchers did 
not mention the web-related technology in their criteria, which is also an important 
element for determining what could be digitized. Just as technology provides new 
possibilities for digital museums, the technology also brings constraints and 
limitations that should be considered. For instance, the digitized file could be too big 
to access online. Another gap in these studies is that most of the studies are based on 
creating digital versions for printed materials, such as books, newspapers, or journals, 
but in museums there are more other kinds of materials rather than paper. Whether 
these criteria will still be suitable for digitization in museums remains a question. 
 
1.3  Purpose of This Study 
 This study explores what criteria should be used to select materials for 
digitization in digital museums. It also examines whether the criteria for creating 
digital versions of printed materials is still applicable for digital museums. 
Specifically, it asks:  
• Are the criteria realistic for the limited space on the Internet?  
• What kinds of materials are digitized most often and what criteria are actually 
applied in reality?  
• Among those guidelines that are proposed and used in existing studies and 
projects, which one of them is still applicable for selection of materials for 
digitization for digital museums?  
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• Are there other new guidelines that could be concluded from the research 
results? 
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Chapter II  Method 
 In order to answer the questions discussed above, the author examined the 
online materials of a number of art museums’ web sites. Thirty web sites (appendix 
A) were chosen from the Art Museum Network (http://www.amn.org) museum list. 
The decision to focus on art museums is due to several factors:  
a. Art museums were among the first museums to establish a web presentation 
for their collections; 
b. There is a large number of art museums with online versions, and the format 
of the digital information organization and item classification are 
comparatively standard among the websites; 
c. The collection size of art museums is large enough for the study. 
 
The reason that digital museums were chosen from the Art Museum Network 
(AMN) list is because AMN is the official website of the world’s leading art 
museums since 1996. The world’s largest and most prestigious art museums are 
usually its members. It provides free access to information about its collections, 
exhibitions, and services. There are altogether over 200 art museums on the list of 
the (AMN), whose collections contribute to the Art Museum Image Consortium 
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(AMICO), which is a non-profit organization of institutions with collections of art. 
These institutions collaborate to enable educational use of museum multimedia. The 
2002 edition of the website www.AMICO.org features an illustrated search engine of 
about 100,000 works of art, with thumbnails available for browsing at no charge. 
The AMICO Library is a growing online collection of high-quality digital 
documentation of works of art from around the world. Images, text and multimedia 
represent a broad range of works of art in AMICO Member collections, which 
highlights the creative output of cultures around the world, from prehistoric to 
contemporary times. It also covers the complete range of expressive forms. Cultures 
and time periods represented in AMICO range from contemporary art, Native 
American and Inuit art, to ancient Greek, Roman, and Egyptian works, along with 
Japanese and Chinese works (see Table 1).  
In a word, AMN is an authentic list of leading art museums and the AMICO 
collection is comprehensive and qualified for satisfying the research requirements of 
this study. 
Another factor related with this choice is that it was decided to examine those 
digital museums that earn higher popularity because not only popular museum 
websites are more often visited, but also they represent the latest and major trends of 
the digitization fields. Therefore, in order to select the 30 target websites, the author 
used three search engines for retrieving lists of the first 50 art museums from the 
search results, assuming that the results are ordered from higher to lower popularity. 
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“Art museum” and “digital museum” were input as the text search key word in the 
search engines “www.yahoo.com”, “www.google.com”, and “www.altavista.com”. 
Thereafter, the first 30 websites that overlapped are chosen from all four sources, 
including the three search engines and the AMN list.   
Table 1. Content of AMICO collection 
Types of 
Works 
over 13,000 paintings 
over 5,900 sculptures 
over 13,700 drawings and watercolors 
over 23,800 prints 
over 29,000 photographs 
over 1,800 textiles 
over 1,600 costumes and jewelry 
over 9,800 works of decorative art  
over 1,200 books and manuscripts  
Time 
Periods 
over 2,500 works dated BC 
over 6,000 works dated between 0 and 1500 AD  
over 3,300 works dated between 1501 and 1600 AD  
over 5,000 works dated between 1601 and 1700 AD  
over 6,300 works dated between 1701 and 1800 AD  
over 20,000 works dated between 1801 and 1900 AD  
over 53,000 works dated between 1901 and the present  
Cultures over 32% from Europe, including ancient Greece and Rome 
over 55% from the Americas including Pre-Columbian (Meso-
American) 
over 7% from Asia including ancient Asia Minor 
over 5% works from Africa including ancient Egypt  
 
The thirty museum web sites includes national and regional museums, 
academic, academic-associated, and independent museums, as well as museums 
devoted to a certain genre of art or to specific artists. Since one of the study’s 
purposes is to compare the physical collection to the digital collection, all of the web 
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sites selected had a corresponding physical site. No museums that existed only on the 
web were included in the target websites for evaluation.  
 
 The next phase for the study was creating the evaluation form (appendix B). 
The evaluation includes two parts: the first part, which includes questions 1 to 4, was 
designed to collect basic information about the website and the museum, such as the 
museum’s name and website’s address, the categories in the museum and the number 
of items for each category. Each site was analyzed for the materials it contains. 
Statistics were gathered according to the categories of the materials presented online. 
The categories include printed text, pictures, sculptures, plastic art pieces, knitwear, 
instruments, sound, and other materials. On some of these thirty web sites the 
numbers of pieces of both the physical and digital collections in the museum could 
also be found in the “About Museum” pages. On the others, however, there is no 
specific information on the websites. Among these cases, the author sought 
information from both the Internet and some reference books and journals. If 
necessary, emails were sent to the contact person of the website for help and 
cooperation.  
 
 The second part of the evaluation form consists of questions 5 to 14, which 
were designed for evaluating if the guidelines provided in the previous literature are 
still suitable for current reality in digital museums. As discussed above, those 
guidelines are basically concluded from the existing work and projects for digital 
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libraries. The author assumed that they may not be all applicable for digital 
museums. Therefore, these guidelines were examined one by one in the questions. 
The evaluation questions in the form elicited two types of responses: circling the 
correct answers and writing a short response on the evaluation instrument. “Yes” or 
“No” answers are provided for selection, which means dummy variables are created 
from these questions and descriptive analyses were implemented for the study. If 
there are any short responses, researcher also summarized them in the descriptive 
data. 
 
By collecting data for the first part of the evaluation survey, the percentages 
of the digitized materials of each category for each museum were calculated. 
Afterwards, the means of these percentages were computed, which indicated the 
degree of digitization for different kind of materials. By analyzing the data from the 
second part, the researcher was able to tell in what scale each guideline is applied in 
the reality. In addition, question 13 “Generally speaking, are the digital items 
considered most popular and famous to the public?” is to test a hypothesis that could 
be true for digital museum. Question 14 prompts to provide any new discovery of the 
characteristics of the digitized items, if any. Generally speaking, by analyzing the 
data from the evaluation form, the researcher can draw some conclusions about 
which kind of materials are selected for digitization in current digital museums. 
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Chapter III  Results and Discussion 
 
3.1  Results and Analyses 
 The first part of the evaluation focuses on the museum website content. After 
browsing all the 30 websites, it was discovered that 24 websites provide a limited 
number of art objects. In most cases, the numbers are below 150. These sites serve as 
promotional samples of a museum’s art to provide a taste of what the physical 
museum has to offer. All of the websites provide the information about the 
museum’s history, the general information about visiting, such as schedule or 
calendar, the location, the ticket information, the exhibition and events information, 
the membership information, the program or education information, the general 
collection information, and the contact information. Some websites also provide 
some online business access. However, the amount of their digital collection is 
limited, which leads to a difficulty for the data analysis process of the study. Since 
these 24 museums chose one or two pieces of collections as representatives for each 
category of the art collections, they cannot reflect the difference of material selection 
in digitization among different categories. Therefore, it was decided to ignore these 
data when calculating the percentage of digitized items for each category. 
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The other six museums that contain a large number of digital collections are: 
the Hermitage, the Fine Arts Museums of San Francisco, Harvard University Art 
Museums, Los Angeles County Museum of Art, Metropolitan Museum of Art, and 
the National Gallery of Art. These museums have both browse and search functions 
for users to explore online. The size of the digital collection is still small compared 
to their permanent collection, but the statistical results were valuable for the study. 
The percentage of digitized art pieces for each category of each museum was 
calculated by dividing the size of the permanent collection by the size of the digital 
collection. Then the mean of the percentages for each category was computed (see 
table 2).  
 
Table 2. Digitization percentage for different categories of digital museums 
 
Material Categories Mean of the percentages of digitized items 
Printed text 0.42% 
Pictures 32% 
Sculptures 17.5% 
Plastic art pieces 0.5% 
Knitwear 0.22% 
Instrument 0.1% 
Sound 0% 
Other 0% 
 
 
According to the results of table 2, it is obvious that pictures and sculptures 
are the most often digitized in the 30 art museums. One thing that needs to be made 
clean is that the category “picture” contains all kinds of paintings, drawings, and 
photographs. These kinds of materials are easily digitized since they are two-
dimensional items. Scanning techniques for pictures is comparatively mature at 
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present. Another fact is that most art museums’ collections consist of pictures as the 
majority. Therefore, when they create their digital collection, they definitely think 
about the picture collections as the priority. 
 
“Sculpture” category ranks as the second highest of the mean of percentages. 
Generally speaking, most art museums also contain a large number of sculptures, 
including some famous work pieces of extraordinary artists. Some digital versions of 
them are 3-dimentional pictures so that the user can get a panoramic view of the art 
piece. 
 
The mean percentages for categories “sound” and “other” are both zero since 
no audio files or any kind of digital materials were found at the websites of the 
selected thirty museums. The mean percentages of “Printed text”, “plastic art pieces”, 
“knitwear”, and “instrument” are below 1%, which means the possibility of 
digitization for them is also relatively low. 
 
The second part of the evaluation survey tests the suitability of the guideline 
for digital libraries in digital museums. For each of the guidelines there is one or two 
questions, most answers of which are “Yes” or “No”. Below are the results of the 
answer to these questions: 
 
• Are most of the items in the digital collection damaged or endangered? 
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All of the 30 answers for this question is “No”. There is no information 
provided suggesting that the items are damaged or endangered. All the information 
about the items is for introducing the art piece to the user.  
 
• Generally speaking, is the value of the items much more than the digitization cost? 
26 answers are “Yes” for this question with the rest four unknown. Since 
most of the online collection is the highlighted items in the physical museum, both 
the economic and the art values of them are extremely high or even priceless. 
Obviously their values are much more than the digitization cost. 
 
• Are the items of the online collection of great demands and are often needed? 
If the author answered the question by herself, the result would only represent 
her own opinion, which is her own demand and need for the materials. Therefore, 
this question was sent by emails to the contact person of these 30 websites. It is 
assumed that they are much more familiar with the cases if their online digital items 
are of great demands compared to the other permanent collection, so their answer 
should be more objective. 15 of them replied to the email and answered the question. 
Among them, there were 11 “Yes” and 4 “No”. The rest 15 websites are treated as 
missing values. 
 
• Are there any illegally digital copies in the whole online collection? 
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All the answers to this question are “No”. All the digital copies on the 
websites are copyrighted by the museums. It means that before putting the digital 
versions online to the public, the museums have already cleared all the copyright 
issues.  
 
• Are there any specific rules or techniques applied in the museum’s website to 
protect the copyrights of the digital collection? 
Only one museum, the Hermitage, implements an invisible “watermark” for 
protecting the copyrights of its digital collection. The other 29 museums do nothing 
for preventing the improper use of their online collections. This could be a serious 
problem for all the digital museums and any kinds of online collections as well. 
 
• Are the materials scanned and captured adequately so that the physical versions 
are not damaged? 
All the answers are “Yes”. Although some of the images on the web pages 
are too small to view clearly, the original ones are safely reserved in the physical 
museums. All the digitization work was processed carefully so that the original 
pieces were not damaged.  
 
• Is the cost of the digital collection relatively higher than that of the library 
materials such as newspaper, books, journals, and other printed materials? 
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All the 30 answers are positive. The cost for creating digital copies of 
pictures or objects is much more higher than that of scanning text. The former 
requires high-quality scanners and other expensive instruments and labors. 
Compared to digital libraries, digital museums have to invest more money to the 
digital collection development. 
 
• How do you describe the difficulty level of preservation of the digital files online? 
This question provides five scales from “very high” to “very low” for 
selection. There are 6 answers for “very high”, 7 answers for “high”, and 17 answers 
for “middle”. The six “very high” level of difficulty is because these six websites 
contain a large number of digital items and provide several search functions. Some 
of them even contain a “virtual visit” that allows the user to view the collection by 
loading a video file. Generally speaking, the preservation of image and video files 
online is more difficult than that of text files. While considering the preservation 
difficulty, a website should not be too fancy so that the maintenance work could be 
much easier. However, for a digital museum, it is the information visualization that 
makes the website more attractive and interesting. Therefore, although the 
preservation is difficult, the online collection designers did not view it as an obstacle 
for developing their websites. 
 
The last two questions aimed to examine other criteria for material selection 
of digitization. For the question “Generally speaking, are the digital items considered 
   
24 
most popular and famous to the public?”, there are 24 “Yes” answers out of 30. 
Since all the museums that contain only some sample files in their digital collection, 
they chose the most renowned items and put them online for advertising their 
museums. They do not assume people would search the collection online. What they 
expect is to attract people to visit their physical museums. 
 
As to the question “are there any other common characteristics of the online 
digital items?”,  it was found that: for those digital museums that contain a large 
number of digital pieces, there is at least one piece in the collection for each artist, 
regardless of the art piece’s value, cost of digitization, or any other factors. This 
seems to be the only rule guaranteeing that there is something for every artist. This 
could be explained with the same reason as the websites that contain only 
representative objects. In other words, every artist should have at least one 
representative work. 
 
Table 3. Examination for material selection guidelines in digital museums 
 
Guidelines Positive answers percentage 
Damaged or endangered 0% 
Value>Cost 87% 
Demands or needs 73% 
Illegally digital copies 0% 
Copyrights protection 3% 
Safe digitization 100% 
High cost 100% 
Very high: 20% 
High: 23% Difficulty level of preservation Middle: 57% 
Popularity 80% 
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In conclusion, the results for the second part of the evaluation survey are 
summarized in Table 3. 
 
3.2  Limitations 
 There are several limitations for the methods used in this paper, which could 
lead to inaccurate or incorrect results.  
 
First, the classification for the categories of the materials could not be very 
appropriate and reasonable for all the materials of these thirty museums. The eight 
categories that are used in the evaluation survey were basic classifications for most 
of these art museums. However, this classification is not applicable for all museums.  
If a museum is specific only devoted to a picture collection, the classification for it 
will be only within pictures, including oil painting, watercolor painting, charcoal 
drawing, and so on. In this case, the result of “pictures” category in table 2 will not 
describe the difference between various kinds of materials. 
 
Secondly, it is not quite possible for the researcher to answer all the questions 
objectively. If there is any misunderstanding involved, the conclusion drawn could 
be incorrect.  
 
Third, most of the answers to the evaluation questions are “Yes” or “No”, 
which leads to a simple descriptive “black or white” situation that is easy for the data 
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analysis work. However, in the actual evaluation process, some cases were difficult 
to describe clearly only by answering “Yes” or “No”. Therefore, the study result 
could be affected and the conclusion could be not accurate due to these limitations.  
 
Fourth, for the question “are most of the items in the digital collection 
damaged or endangered?” the result was only obtained from by the information on 
the websites. There is a possibility that even though the item was endangered, the 
user will not be aware of this from the information provided by the websites. It is not 
an improper action if the web developer intentionally hides the damage information 
from the user by not mentioning it on the website. In this way, some of the answers 
could be not correct for this question. The study result shows that the digitized items 
are not damaged or endangered, so the conclusion of this study is that “damaged or 
not” is not a criteria for material selection for digitization. However, if there was a 
way to learn about the actual situation for each of the digital museums, it could be 
found out that some items are damaged or endangered, so that the result would 
change to be greater than zero. In that case, the conclusion would be: museums take 
into consideration if the material is damaged or endangered. 
 
Fifth, it is also difficult to include and analyze all the reasons for digitizing a 
particular piece of collection since sometimes there are multiple reasons for one 
action. Therefore, the answer for the last question was definitely not complete. 
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Sixth, response rate is important for studies with questionnaires, which could 
potentially bias the final result. For example, question number 7 was only responded 
to by 50% of the website contact persons. If all these people, or more people could 
respond to this question, the result could be different from the current one. 
 
 
 
 
 
   
28 
 
 
Chapter IV  Conclusions 
 
 This paper discussed the issues of selecting materials for digitization in 
digital museums, which is extremely important given limited space, time, labor, and 
funding. Since the previous existing research studies were more focused on the 
material selection for digital libraries, thirty digital museums were examined for their 
material selection and for testing the previous guidelines. 
 
The study concluded with a series of results indicating the similarities and 
differences between digital museums and digital libraries in the issue of material 
selection. First, pictures and sculptures are two categories that compose the majority 
of the digital museum online collection. Second, these criteria are still applicable for 
digital museums: the value of the item is much higher than the digitization cost, 
items are in high demand, and digitization is safe for the original piece. However, 
some criteria that are used in digital libraries are not suitable for digital museums, 
which include whether the item is damaged or endangered, the copyright of the 
materials, cost, and difficulty level of preservation. Another conclusion is that the 
digital museums tend to contain items with high popularity. 
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Therefore, the final conclusion was drawn that the criteria applied in digital 
library previously are not all applicable for digital museums in the current society.  
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Appendices 
 
Appendix A. List of the Thirty Digital Museums from Art Museum Network 
 
Ackland Art Museum  
http://www.ackland.org/ 
 
Akron Art Museum  
http://www.akronartmuseum.org/ 
 
Asian Art Museum of San Francisco  
http://www.asianart.org/ 
 
Cincinnati Art Museum  
http://www.cincinnatiartmuseum.org/ 
 
Cleveland Museum of Art  
http://www.clemusart.com/ 
 
Denver Art Museum  
http://www.denverartmuseum.org/ 
 
Fine Arts Museums of San Francisco 
http://www.thinker.org/ 
  
Frye Art Museum 
http://www.fryeart.org/ 
  
Harvard University Art Museums  
http://www.artmuseums.harvard.edu/ 
 
Hermitage  
http://www.hermitage.ru/ 
 
Indianapolis Museum of Art  
http://www.ima-art.org/ 
 
Kimbell Art Museum  
http://www.kimbellart.org/ 
 
Los Angeles County Museum of Art  
http://www.lacma.org/ 
 
Metropolitan Museum of Art 
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http://www.metmuseum.org/ 
 
 
Michael C. Carlos Museum  
http://www.carlos.emory.edu/ 
 
Milwaukee Art Museum  
http://www.mam.org/ 
 
Museum of Contemporary Art - Chicago  
http://www.mcachicago.org/ 
 
Museum of Contemporary Art, San Diego  
http://www.mcasandiego.org/ 
 
Museum of Modern Art  
http://www.moma.org/ 
 
National Academy of Design  
http://www.nationalacademy.org/ 
 
National Gallery of Art  
http://www.nga.gov/ 
 
National Museum of African Art 
http://www.nmafa.si.edu/ 
  
National Portrait Gallery  
http://www.npg.si.edu/ 
 
Philadelphia Museum of Art  
http://www.philamuseum.org/ 
 
Phoenix Art Museum  
http://www.phxart.org/ 
 
Portland (Maine) Museum of Art  
http://www.portlandmuseum.org/ 
 
Saint Louis Art Museum  
http://www.slam.org/ 
 
Seattle Art Museum  
http://www.seattleartmuseum.org/ 
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Smithsonian American Art Museum  
http://www.nmaa.si.edu/ 
 
 
Worcester Art Museum  
http://www.worcesterart.org/ 
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Appendix B. Evaluation Form: The Digital Collection of Art Museums 
 
Circle the most appropriate Answer(s) unless specified otherwise. 
 
1. Museum Name: 
 
2. URL: 
 
 
3. What types of materials does the physical museum contain? 
 
Printed text 
Pictures 
Sculptures 
Plastic art pieces 
Knitwear 
Instrument 
Sound 
Other materials (Please specify): 
 
4. For each category of the materials, how many items does the physical museum 
contain? How many of them are included in the digital collection? 
 
Material Categories Number of items of the physical collection 
Number of items of the 
digital collection 
Printed text   
Pictures   
Sculptures   
Plastic art pieces   
Knitwear   
Instrument   
Sound   
Other   
 
5. Are most of the items in the digital collection damaged or endangered? 
Yes No 
 
6. Generally speaking, is the value of the items much more than the digitization cost? 
Yes No 
 
7. Are the items of the online collection of great demands and are often needed? 
Yes No 
 
8. Are there any illegally digital copies in the whole online collection? 
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Yes No 
 
9. Are there any specific rules or techniques applied in the museum’s website to 
protect the copyrights of the digital collection? 
Yes No 
 
10. Are the materials scanned and captured adequately so that the physical versions 
are not damaged? 
Yes No 
 
11. Is the cost of the digital collection relatively higher than that of the library 
materials such as newspaper, books, journals, and other printed materials? 
Yes No 
 
12. How do you describe the difficulty level of preservation of the digital files online? 
Very high 
High 
Middle 
Low 
Very low 
 
13. Generally speaking, are the digital items considered most popular and famous to 
the public? 
Yes No 
 
14. Are there any other common characteristics of the online digital items?  
Yes No 
 
If the answer is “Yes”, please specify below: 
 
